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ADVERTISEMENT 


\ 


or THE 


E 1 8 0 R., 


RELATING. TO THE USE. OF THE ST&N- 
PLE GLASS MACHINES. FOR MAKING. 
MINERAL WATERS. © 


' LTHOUGH che- method of. u (ing , 
the ſimple glaſs. machines of Mr. 
Furker, ais minutely deſeribed in the fbl- 
lowing: Letter, neverthelefs it may be 
more — to find here diſtinct refer 
ences to thoſe articles, where it is parti- 
- * cularly contained ; as the Author ſeem- 
ingly could not helps blending TWILL.” 
of his improved machines. 7 


I. The. deſcription.of the 4 Par- 
ker's machine is compriſed No. 5 and 6. 


1. Te proceſs” to mike. -uſe. of the 
ſame, is deſcribed No. 9, 10 and 41 


III. The manner of carrying 8 
production of fixed. air, is indicated No. 


14 and note (4). 1 


( u ) 
IV. The method for reducing the pro- 


ceſs to a few minutes is deſeribed No. 
12, 13; ſee note (c) and No. 15. 


v. The manner of keeping theſe aci- 
dulous waters is ſhewn No. 16. 


VI. For making them ſparkle like 
Champaign wine, No. 17. 


VII. For making them ferruginous or 
chalybeate, No. 18. | 1 
VII. As to the medical and 8 
application of theſe waters, and Axes air, 
ſee No. 1, 3, 19 and 20. | 


N. K. Bath gig ines, or choking anty- 
Icial mineral waters, and the Eudiometers here de- 
ſcribed, are mad: and ſold at V. Parker's cut-glaſs 


manufattory, No. 69, Fleet "=, London. 
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1 2 * A 1 4. | 
Add to the end of Page 3. theſe words, See Wither!'s 
OZJervatibns on Chronic 
in 8vo.- | 
Page 39. laſt line but one: fo or three'; read one or 
#Iw). 
Page 45, about the middle: 373 ; read 188. 
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ments — © 2% 
Their uſe efulneſs ; Note (e) ts No. 22 
Ny marſhy grounds are unfit for being inha- 

bited i ibid. 


Deſcription of the firſt new Fadiemeter_ 24 


Water preferable u mercury in 2 experi- 
ments 25 


Tee Proceſs * + 26 


How to ſend atmoſpherical ai air to "be eraninel 
elſewbers ; Note (f) t NG. 26 
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fame experiments ibid. 
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The Profs | 42 
Uſe -fulneſs of theſe inroment in many other 
caſes Sa; OS 
How to try depblogiſticated air — 
Wonderful phenomenon of its diminution by 
nitrous air „ 
The circumſtances relating to the ſame 50 
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TO THE 


REVEREND Ds. PRYESTI EY.” 


DEAR SIR, | ines 


Do not know how better to employ the lei- 
ſure of theſe holydays I enjoy in your 
neighbourhood, than in deſcribing, according 
to my promiſe (a), the two contrivances I have 
mentioned in my laſt letter; which, I hope, 
will be uſeful to the public. It is with plea- 
ſure I have obſerved a great 
almoſt all our philoſophical ideas: but I am 
very happy to find that we agree ſtill more, in 


(a] This refers to a former letter to Dr. Prieſtley, 
printed in the Appendix to his third volume of Experi- 
ments and Obſervations on Air, No. III, p. 376 of the 
London edition, ; | 

| B | look 


=, 


ent in 
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looking with the greateſt indifference on any 
diſcovery, even the moſt ingenious, if no real 
advantage may accrue from it to mankind. 
Amongſt the many that you have made, and 
which are ſcattered in your Philoſophical Works, 
that of producing by art, at any time or place, 
with very little expence and trouble, Mineral 
Waters, like thoſe of Pyrmont, Spa, Saltzer, 
&c. whoſe virtues depend on their being im- 
pregnated with fixed air; and that of finding 
out a general ſtandard or teſt for aſcertaining 
the greater or leſs ſalubrity of reſpirable air, 
in any place whatſoever, are, undoubtedly, the 
moſt beneficial. The ſucceſs with which the 
firſt of theſe two diſcoveries is employed, 
wherever it is known, and the very intereſt- 
ing obſervations relating to the ſecond, made 
almoſt all over Italy by the Chevalier Landri- 
ani, with his Eudiometer, clearly evince the 
truth of my aſſertion. 


2. As ſoon as your pamphlet, containing 
the method of making Pyrmont Water, fell 
into my hands, in the year 1772, J ſeat abroad 
a great many copics of it, to different parts 
of Europe, where I have a literary correſpon- 
dence; this having long been my cuſtom, 
whenever any uſeful diſcovery comes to my 
knowledge. I made then ſome change or im- 


provement in your method, which rendered 
3 the 


6 


the manner of conveying the fixed air to water 
ſome what eaſier. This was added in a note to 
the French tranſlation of it, made ſoon after 
at Paris, from a copy that I had ſent to that 
- great promoter of Natural Philoſophy, Mon- 
ſieur Trudaine de Montigny, mentioned page 
268 of your ſecond vol. on Different Kinds of 
Air. Sometime after, Mr. Blunt invented a 
machine, which rendered this operation till 
more eaſy. One of this kind, made by him- 
ſelf at Mr. Nairne's, I ſent to a very judicious _ 
lover of philoſophical. experiments. at Turin, 
the Marquis de Roſignan; now ambaſſador 
of the King of Sardinia to the court of Ber- 
lin. 


3. Another conſtruction of a glaſs machine 
for the ſame putpoſe, was publiſhed by Dr. 
Nooth, in the 65th vol. of Philoſophical Tranſ- 

actions. But this being very imperfect, was 
afterwards improved by Mr. Parker; and — 
have given an account of it in the ſecond vo- 
lume of your work, above mentioned, page 
298, and following. A very great number, 
above a thouſand, of theſe machines have been 
ſent to different parts, even to the Eaſt Indies: 
and it is known that many perſons have been 
greatly benefited by the uſe of theſe artificial 
acidulous waters. | 


Bu | 4 
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4. I found, however, not long ago, that 
the manner of conducting the proceſs, as de- 
ſcribed in the printed directions ſent with theſe 
machincs, was very inconvenient, on account 
of its ſlow operation; it requiring four, and 
even ſix or ſeven hours to get the water fully 
impregnated with fixed air. This I felt the 
more in November laſt, on my being at his 
Serene Highneſs's the Duke of Arenberg, 
whom [I have a right to call my Mecænas, on 
account of the many favours I have received 
from him. Knowing this generous Prince to 
be endowed with the beſt diſpoſitions that any 
of his rank ever had, for encouraging and 
giving his protection to all improvements and 
diſcoveries beneficial to mankind, this conſi- 
deration prompted me to ſend from London 
one of theſe improved machines to Bruſſels for 
the uſe of his Highneſs ; and, on my trying it, 
on my arrival there, I felt, for the firſt time, 
how dilagreeable i it was to wait ſo long for the 
deſired effect; which could be ſoon compleat- 
ed, if the firſt oirhad already mentioned, No. 2, 
was employed: for which reaſon I always had 
made ule of this laſt, in preference ro any 
other; as it requires but few minutes to com- 
pleat the operation, I then conſidered what 
could be done to avoid this. At laſt J con- 
trived the following apparatus, conſiſting of 


ſome additional pieces, by which means the 
whole 


(873 
whole operation is ſo ſhortened, as to take bur 
few minutes : and, at the ſame time, the quan- 
tity of the artificial water is increaſed ro dou- 
ble of that which is impregnated, at one pro- 
ceſs, in the ſimple glaſs-machine, une by 
Mr. Parker, © 


A DzscriepTION of this APPARATUS, 


22 Fa B C (fig. 1,) be one of the im- 
proved machines of Mr. Parker, ſtanding up- 
on a wooden diſh 4 e, in order to avoid any 
water, if ſpilled, from falling on the table. 
The middle veſſel B has a neck, which is in- 
ſerted into the mouth of the veſſel A, bring 
nicely ground air. tight to it, This lower neck 
of the middle veſſel B has a ſtopple'V of glaſs, 
compoſed of two parts, both having, holes, 
ſufficient to let a good quantity of air paſs 
through them: between theſe two parts is left 
a ſmall ſpace, containing a plano- convex lens, 
which acts like a valve, in letting the air paſs 
from below upwards, and * its return 


into the veſſel A. 


3 
. . [2 
#* ht Swi 


| 6. The upper veſſel C terminates below in 
a tube, marked 2, 1, (fig. 1,) which being 
crooked, hinders the immediate paſſage of the 


bubbles of fixed air into the upper veſſel C, 
before 


0 


before they reach the ſurface of the water in 
the veſſel B. The veſſel C is alſo ground air- 
tight to the upper neck of the middle veſſel 
B; and has a ſtopple w, fitted to its upper 
mouth, which is perforated through the mid- 
dle. This upper veſſel C contains juſt half 
the water that can be contained in the under 
one B; and the end (1,) of its crooked tube 
(2, 1,) goes no lower than the middle of the 
lame veſſel B. 

7. Beſides theſe, I have added the two other 
veſſels, G and H (fig. 2,) perfectly like thoſe 
marked B and C (bg. 1 tz). The veſſel H is 
furniſhed with a ſtopper 1, equally perforated 
as the other w, and contains half as much as 
the veſſel G. Theſe veſicls are ſet upon the 
wooden ſtand F : and the lower neck of the 
veſſcl G is not only furniſhed with a valve and 
ſtopple, as already deſcribed in the veſſel B, 
but is fitted and ground air-tight to the neck 
of the ſame veſſel A. Each of the three veſ- 
ſels, A, B, and G, have an opening, m, u, 
and /, with ground ſtopples, which are only 
open when occaſion requires, as will be men- 
tioned hereafter, 


8. I-contrived the wooden ſtand K, (fig. 3,) 
ſo that a thick piece of glaſs x, like a ſmall 


tumbler,” be cemented in the top, after it has 
| deen 


( 


been ground air-tight to the under necks of 
the veſſtls B and G. The form of this ſtand 
is eaſily conceived by the engraved plate, fig. 
the zu; it being plane at the bottom, turns 
up in a kind of convexity x æ towards its edge, 
and has a round moulding o o. Figure the 4th 
repreſents a wide glaſs funnel g, which may 
enter into the upper mouth of the veſſel A. 
Figure the 5th repreſents a ſmall phial , which 
ſerves to meaſure the quantity of the vitriolic 
acid to be made uſe of. Fig. the 6th repreſents 
a little trough of tin R, to meaſure the pounded” 
chalk or marble, that is to be employed” in 
every proceſs : and fig. the 7th repreſents a 
particular kind of ſtopples, the uſe of which 
will be explained hereafter. | 


THE PROCE 89. 
9. Let ſome dry chalk, as it comes out of 
the earth, that is to ſay raw, and without be- 
ing burned in the fire; or rather white 7% 


\ which i is much beuer for _ purpoſe (), be 
reduced. 


' (4) White marble being firſt a or ; poutided 
like coarſe ſand, is much better for the purpoſe; chan the 


pounded chalk : becauſe the action of the diluted deid e 
upon the marble laſts a very confiderable time; and the | 


ny Topply of the fixed air, which is diſengaged way 
r- 


( 


reduced to powder; and let ſome oil of vitriol 
be at hand. The veſſel B, together with C, 
(fig. 1,) muſt be taken off from A, and put 
into the ſtand K (fig. 3,). The veſſels C and 
H being ſeparated from their under ones B and 
G; let theſe laſt be filled with ſpring, or any 
other drinking water, or even with diſtilled 
water; and let them be mm again with the 
upper veſſels C and H. 


10. Let ſome water be poured on the lower 
veſſel A, ſo as to cover the riſing part of its 
bottom : bur if this appears too vague a di- 
rection, pour in fourteen or ſixteen meaſures of 
water, with the glaſs p (fig. 5,) : then fill the 
ſame phial p with oil of vitriol, and pour it into 
the ſame veſſel A, along with the water. 


Now let the glaſs funnel 4 (fo. 4,) be put 
into the mouth of the veſſel A; and filling the 


efferveſcence, is much more regular than otherwiſe. In 
general it continues to furniſh fixed air more than twenty - 
four hours. When no more air is produced, if I decant out 
of the veſſel A, all the acid fluid, already ſaturated, and 
waſh off the thin, white ſediment, I may employ again the 
remaining granvlated marble, by adding to it freſh water, 
and a new quantity of vitriolic acid; which will then 
furniſh a further ſupply of fixed air : and this may be re- 
peated over again, until all the n is diſſolved z which 
will not be very ſoon. | 


trough 


fo) 


thodgh R (hg, 6.) vich the; bodndel chal bt 


rharble, let is be throw into it. Take off ths 
N which is uſed only to prevent the 
tale om ovehln g the infide of the mouth of 
; this veſſel: * © therwiſe it will ſtick. ſo 
ſtrongly to the neck of the veſſel B; as not to 
allow the taking it off again without breaking. 
Then immediately place the two veſſels B and 
C as they are, over the motith of the veſſel A; 
and all che fixed air which is di from 
the chalk or marble, by the force o the diluted 
acid, will paſs, up through the. valve V into the 
veſſel Bi. Whes this fixed air comes to the 
top. of the veſſel B, it will diſtodge from thence 
as much water as its bulk: and this water, ſo 
diſlodged, will go aps by Oey tube 2 15 
into the _ E. f 


11. Care myfi FO TI gn EHP 
A when, the powdered chalk is poured in; for 
otherwiſe a great agd , ſudden . efferyeſcence. 
will enſue, which wills perhaps, expel part of 
the contents, ¶ j ſuch a caſe, it wilꝭ be nece· 
ſary te open the" fopplt m in order to » 
vent taikhe efferveſcence for a moment 5 
wait, the veſlel. A nay, happen fa buiſt. 1 71 
haps it: will be» neceſſary £0 away the 
döntents, to waſh the veſſel "with water (be- 
cadſe the boiling matter will ſick beiween-the” 
3 theſe veſſels, and will cement them to- 

. C gether) 


8 


610) 


ether) } and to begin the operation afreſh, But 
if the powdered chalk is thrown in, without 
any conſiderable ſhake. of the machine, there 
will be but a ſmall efferveſcence at the begin- 
ning. When this operates well, the veſſel C 
will ſoon. be filled with water, and the veflel 
B half filled with air; which when done will 
be eaſily perceived, by the air going up in 
large bubbles by the crooked tube 1, 2; this 
will take place in about two or three minutes. 


12. As ſoon as this is obſerved, take off the 
two veſſels B and C, together as they are, from 
A; put them on the ſtand K (fig. 3,) and, taking 
the other two, G H, from the ſtand F, put 
them over the veſſel A. Whilſt the operation 
is going on in the veſſels G H, hold, with the 
right hand, the veſſels B C, which are now on 
the ſtand K, by the neck 2 2, inclining them a 
little fideways, and ſhake them very briſkly, - 
ſo that the water within B be very much agi- 
tated, preſenting many freſh ſurfaces in con- 
tact with the fixed air, great part of which 
will be abſorbed into the water; as it will ap- 
pear by the end of the crooked tube being con- 
fiderably under rhe ſurface of the n in oa! 
z B. | 


13. Ir will ſuffice to ſhake the water in \ this 


manner during two or three minutes; which 
done, 


. 


1 
done, looſen the upper veſſel C, ſo that the re- 


maining water may fall into the veſſel B, and 
the unabſorbed air may go out: then taking 
off theſe veſſels from the ſtand K, put them, 
Joined together as they are, on the ſtand F (c). 
By this time the veſſel G will be half filled 
with fixed air, and the upper veſſel H vill be 
filled with the water, thrown up by it. Take 
then theſe veſſels to the ſtand K, and replace 
the others B C, on the mouth of the veſſel A; 
in order to be half filled again with fixed air, 
whilſt the water in the veſſels G H is briſkly 
ſhaked in the = n. as _ others * 


brag. Kt 


14. Whenever the aac ds ceaſes 

in the veſſel A, it will be revived again by 
giving it a gentle ſhake, ſo that ſame; part af 
the powdered chalk which is in a heap at the 
bottom of A, may be mixed with the diluted 
vittiolic acid, and diſengage more fixed air. 
However, when it happens that the whole is 
exhauſted, and no more air ruſhes up to the 
middle veſſel from the lower one, either more 
powdered chalk myſt be put in, or more oil 


of vitriol; or at laſt mare. water, if neither of 


(c) By this method, even the fimple glaſt machioes 
above mentioned No. 3, already deſcribed No. 5 and 
6, may be worked fo as to have the water fully impreg- 

EA in TY Minutes, though with leſs advantage. 


C2 
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the two firſt produced the deſired effect. Theſe 
additions may be performed by letting them 
in, through the mouth of the veſſel A, whilſt the 
upper veſſels are changing. In this caſe uſe 
muſt always be made of the funnel , in order 
to avoid the — of the Junſtures: above 
mentioned m . 


15. When this operation has been repeated 
three or at moſt four times alternately, with each 
ſet of veſſels, by throwing out the remaining air 
which does not incorporate with the water, 
and putting in a freſh-quantity of fixed air; 
the water contained in the two veſſels B and 
G, will be fully ſaturated ; and will be much 
more pleaſant to taſte than the natural Pyr- 
mont or Seltzer's waters, which, beſides their 
fixed air (hardly the half of what this artificial 
water may abſorb) contain ſome diſagreeable 
faline taſte, which, it is known, does not con- 
tribute at all to their medicinal virtues; but, 
on the contrary, it may be burtful 1 in fore 
—— caſes. 13 


(4) Theſe directions muſt be reſpeQively applied to the 
Gmple glaſs machines, mentioned No. 3, and deſcribed 
No. 5 and 6, when they are employed, If theſe veſſels be 
ſuffered to ſtand fix or ſeven hours, the water will be ſuf. 
hcieatly impregnated without agitation ren the ſup- 


de. They 


Ply * FRG air * 2. 
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16. Theſe artificial waters will remain 
limpid and as tranſparent as before, although 
there has been abſorbed above as much air as 
their own bulk. The whole proceſs will hard. 


y take above a quarter of ap hour, by this 


method; and the quantity will be double of 
that which could be made in the fimple glaſs- 
machine. The water may be taken out by the 
opening ] or u, to be drank immediately + - 
not, it will be better to let it remain in the 
machine, where it has no communication with 
the external air : otherwiſe, the fixed air goes 
off by degrees, and it becomes vapid and flat A 
as it happens alſo to the natural acidulous wa- 
ters. This artificial water may be kept a long 
time, in bottles well ſtopped, placed with theip 


unde downwards. 


17. In general they are ſo ſimilar to the na- 
tural acidulous waters, that they may be even 
made to ſparkle like Champaign wine. Mr. 
Warltire has actually brought theſe waters to 
this ſtate, by keeping the fixed air compreſſed 
upon the ſurface of the water in the middle 
veſſel; as appears hy his letter printed in the 
5 Appendix to your third volume of Experiments 
and Obſervations on Air, page 366. The ſame 
end will be obtained, if, inſtead of the ſtop- 
ples w and i, uſe is made of the ſolid one re- 
rar (bg: 7 which has a kind of baſon 

at 


( 14 ) 


at the top, in order to hold ſome additional 
weight. This ſtopple muſt be of a conical 
figure, and very looſe ; but ſo well ground 
and ſmooth in its contact, as to be air- tight 
by its preſſure, which may be increaſed by 
ſome additional weights in its baſon. If the 
veſſels are ſtout enough, there is no danger 
of their burſting in the operation, 


18. Theſe waters may alſo be rendered fer- 
ruginous (or chalybeate) very eaſily, by put- 
ting, in the middle veſſel, two or three balls of 
fine iron-binding wire : otherwiſe two or three 
ounces of ſmall iron nails may be put in for 
the ſame purpoſe; becauſe they will diſſolve 
iron as much as to be ſaturated with it in a 
few hours, according to the experiment of 
Mr. Lane. According to Sir John Pringle, 
there may be added from eight to ten drops of 
tinffura martis cum ſpiritu ſalis, in order to 
reſemble more nearly the genuine Pyrmont 
water. 


19. No doubt theſe waters may be advan- 
tageouſly employed in many medical purpoſes; 
not only by diſſolving in them the very ſalts 
which are found to be contained in many na- 
tural ſprings, renowned for their different vir- 
tues, but even they may be applied as a ve- 
hicle to many draughts and internal medicines, 


which 
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which will be leſs nauſeous to the patients; 
and perhaps more „„ ops: \ 
giving to it a tonical ſtrength; | 


20. 1 mal conclude this object nc obſerv⸗ 

ing with you, that fixed air may be given to 
wine, beer, cyder, and to almoſt any liquor 
whatſoever. Even when beer is become flat, 
or dead as it is called, it may be revived by 
employing the ſame method: but the delicate, 
though briſk, and agreeable flavour, or acidu- 
lous taſte, communicated by the fixed air, and 
which is ſo manifeſt in water, will hardly be 
perceived in wine or other liquors which have 
much taſte of their own. I ſhall now — 


to the ſecond object of this letter. 


ON EUDIOMETERS. 


21. The happy diſcovery you have made 
for the general benefit to mankind, and per- 

haps of almoſt the whole animal creation of 
this globe, by finding that nitrous air is à true 
teſt of the purity of reſpirable air, which is ab- 
ſolutely neceſſary to life, and without Which 
it is preſently extinct, gives a moſt ſtriking 
inſtance of the blameable Nowneſs of mankind 
to pay a proper attention to thoſe objects, the 


importance of which is infinitely h 
| I that- 


+ 


—  — a. 


— 


— a 1 


e 


that of the numerous trifling novelties which 
ſo often ſpread with prodigious rapidity throught 
remote provinces, and even to the moſt diſtant 
countries of the earth. Since the beginning 
ef the year 1772, in which you” ahnounced 
this . maſt. intereſting and valuable 'difcovery; 
in the 624 vol. of the Philoſophical Tranſafii- 
ont, no more than three or Tour philoſophers 
that I know of, bave given any conſiderable 
degree of attention to ſo Sar 4 ſub- 
my 82 


22. The Abbé Fontana and the Chevalier 
Landriani, both of Italy, and already known 
to the public by their ſeveral valuable pro- 
ductions, were the firſt, as it ſeems, Who 
availed themſelves of this wanton. (e). Both 

_ propoſed 


0 Mr. Volta, Profeſſor of Natural Philoſophy at co- 
mo in Italy, has made a diſcovery, mentioned No. V. of 
the Appendix to your third volume Ox different. Kinds of 
Air, which ſeems tloſely connected with the preſent ſub- 
ject. He diſcovered that iu able dir is contained. in 
the mud of almoR. all lakes, matſhes, and wer grounds of 
Italy,.., He, publiſhed -different: letters on this Lubj6Q, of 
which be was ſo kind as to fend me.4.printed-copymaſier 
part of this letter was. printed. The experiments Jou: have 
made afterwards with me at ale on this matter, ſuow that 
this. air is leſs in lammable "than what. proceeds. from the 
ſolution of metals, with. yitriolic acid 4. it burn with, a 
lambent flame, like the air produced by heat from char- 
cönl. This diſcovery of profeſſor volta accounts very 


Li. = 


propoſed to the public one of the moſt ſcful | 
kinds of inſtruments, that we can bualt- 
any, the numberleſs ones already employe: 

n philoſophical reſearches and experiments. 
| They gave to theſe inſtruments ditferent forms, 
as appears by the printed deſcriptions, that each 
of them has ſeparately publiſhed : andthe Che- 
valier Landriani has tranſmitted to England, as 
a preſent to you, the very inſtrument he had 
made uſe of, to eſtimate the reſpective ſalu- 
brity of the air in different parts of Italy, as 
mentioned page 23 of the Preface to your 
third volume On different Kinds of Air. * 


well for the unheglthy habitations ſuch martly 
generally afford to the human ſpecies : and ſhows the ne- 
ceſſity of examining, with care, by means of the Eadjome- 
ter, What places are fit for being inhabited. This is a 
new and a very intereſting requiſite, never to be 
looked, before any building is erected, or the ah fog 
any country ſeat is fixed upon. Such grounds — 
whoſe atmoſphete is loaded with phlogiſtic wiaſma; are 
the moſt, dapgervus to animal life : N . 
an atmoſphare cannot be, a .of 
the ſuperabandant phlogilton, E which he 5 Wo- 
nomy requires to be unloaded : this being the aim ia vnd 
ed by Nature in the fuuſtijan of. reſpiration you dave 
at laſt diſcovered, and incomrovertibly. „ dy 
the moſt gecifive experiments, 10 be the caſe; - fon 
ny iflefeaoal attempts of the greaceſt ph | 
ages. Thie-appears by ſoction V, page 55 and following, 
| (Kinds of. Ae. 2 
e ant 
2 38 10 
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Eudiometer is ſmaller than that deſeribed by 
him, and publiſhed in the 6th volume of Ro- 
ſier's Journal for the year 1775, though near- 
ly of the ſame form, It conſiſts of a glaſy 
tube, ground to a cylindrical veſſel, with two 
glaſs cocks, and a ſmall baſon, all fitted in a 
wooden frame. Quickſilver | is there uſed 1 in- 
ſtead « of water; and that art of it which re- 
places the bulk loſt by the diminution of the 
two mixed airs, is conducted either through 
a kind of glaſs ſiphon, or through the capil- 
lary boles of a glaſs funnel :- ſo that by its 
fall, the whole mixture of the two kinds of 
air is more readily made, | 


23. Dr. Falconer of Bath fog. ſome t time 
ago, to the Royal Society of London, a glaſs 
tube, neatly divided; by means of which one 
Day be enabled to know the quantity of dimi- 
nution produced in a certain bulk of the mix- 
ture of MILF ONS air with another air, in | order to 
judge, of 1 its ſalubrity, which you, haye thewn 
to be in proportion to the diminution, Juffered. in 
the ſum of their original bulk, after they are mix- 
ed 10 12 This method 1 is the neareſt to your 
ROE. 11 go e, Or, rather, is the very ſame you 
haye.uſcd in the putſuit of this diſcoyery 3 as 
appears by your printed work on this ſubject: 
and I think it to be the readielſt of all, when- 
' ever no great nicety ls required i in obſervations 
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bf this, kind. There are, however, ſo many 
circumſtances neceſſary, in à good inſtrument 
for fully anſwering ſo great an object to its ut. 
moſt extent, that I ſhould be deterred from 
offering to the public what i have 48 yet done 
on this ſubject, was I. not aware, that ſome 
advantages always Accrue A. public good, by by 
any hey ſteps towards perfe 15 1 


oh, 19 Ai tant 
ſoever we may ſti wad ro be ff . | 
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DESCRIPTION oF Tra FIRST New 
SUES EUDIOMETER. 67936 b. 


: 24. of the three 83 I 127 2 
trived, which are repreſented bg. che | 
16 in the annexed plate, 1 think e laſt 7 * 
eaſieſt 1 in its application, and the moſt 15277 in 
its reſults, It is repreſented alſo (fig. 12, 1 
17) io different pofiri Iclons, for tlie bee on 
Manig of its ap pplication : : and it 15 a, 
the Welse pare. Wx. a plas tübe mned-. 
fig. 16, aboor twelve f cen 1 i 
and of . c qui! Uiactete ar I'gto vp 
ſtoppls, 1 5 4 welle, E, ie deck Sr 
ground Alte ht "io ie eta? of AE 
tobe 2" afk 180 gd! Pied 2 ad 5 öl 
necks bre UG gro d r-ti, {to the fees 
tive e of Ly: veſſel c. Both cheſe phials' 

* I (1 den 0% © on T2307 ect 
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contain nearly as much as the whole tube w 
ne d. There is, moreover, a ſliding braſs ring, 
marked æ, which flides in the tube d, and 
may be made tight at pleafure by a finger- 
ſcrew : and, laſtly, a ruler, either of braſs or 
of wood, repreſented fig. 11, which is divided 
into equal parts, and indicates the contents of 
both the phials a and , when thrown into the 
tube, by the number of parts which is en- 
graved or ſtamped about the middle of it. 
The two bent pieces of braſs z f ſerve to hold 
it eaſily by the fide of the tube » 4 fig. 14 and 
I7, keeping it cloſe to its neck # by the notch i. 


25. Experiments with theſe Eudiometers, 
which are eaſily conſtructed, may be made 
either with water or with quickſilver; with 
this difference, that when the laſt is made uſe 
of, the Eudiometers (particularly. the third, 
repreſented fig. 8, which ſeems the fiteſt for 
being uſed with quickſilyer) will be more con- 
venient if made of a ſtill ſmaller. ſize, Mer- 
cury, however, is a fluid. that, I think, never 
- Gught to be uſed preferably to water, in the 
inſide of Eudiometers ; becauſe it ſuffers a ſen- 

ſible action from the contact with nitrous, air, 
ns yourſelf have obſerved: and this muſt-have 
an influence on the reſult of the experiments. 
Water, on the contrary, ſeems leſs liable to miſ- 


takes, although it ittibibes ſome patt of the i- 
5 trous 
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trout air. In fact this effect only takes place 
in a long time, or with much agitatien : and; 
after duly weig bing... the queſtion on both 


ſides, 1 ſhould think Water may be generally 
uſed; without the fear of any ſenſible error. 


The weight and the deatneſs of quickũlver, 
are, likewiſe, two other <6nliderationss give 


the W to water in tbeſe h 
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2056. In the feſt "lice there pry N a 
trough, as repreſented; ſiq 7 at fealt a 
common tub, nearly filled up with water; un- 
les the tall glaſs receiver; of - which I hall 

ſpeak No. 34, de at hand. I take out the 
ſtopple m (fg. 16, ) fill the Eudiometer entirely 

with water, keeping it i in the: poſitian repre- 
ſented fig. 16 and 17. Lthen ſhut it wacky che 
ſtopple u, without leaving any bubble, of. air 
in the inſide ; and put che lower part c uhder 
the ſurface of the water in the tub (fig. I. in 
an erect poſition as it is therein ſeen. I take 
che phil Z. Elleck with\yrirer; and, keeping 

its mouth downwards under the ſurfacę 715 

Water, 1 fill it with that ain, dhe * 


5 Eg 
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either by putting the phial 2 on the ſhelf 3 5 
of the tub fig. 17, and throwing the air into the 
glaſs funnel 2, which is there cemented to the 
ſhelf; or by holding in the left hand the ſame 
phial a, together ich the glaſs funnel B 
(which is repreſented fig. 18, and has no pipe 
at all) applied to the mouth of the Þhial, 
e pour the air with my right hand into 

Bur leſt che heat of my hand ſhould pro. 
dis any conſiderable expanſion in this air, 1 
generally uſe, i in hot weather, the wooden tongs; 
repreſented fig. 21, with two b wes # 


l 
of 47 wh hay been taken at any Aten dhe my ſeht 
for trial. If a glafs bottle, with a ground plaſs ſtopple, 
is filled with water or with mercury, and empried in the 
place whoſe atmoſpherical air is intended for being examin- 
ed; it will, of courſe, be filled with that air! and, bein: 
cloſely: ſhit with the glaſs opple, may de batted" to arly . 
diftant place for trial. By this means the ütmofpberichl 
air of any part of a country may be ſent tx any diſtant one, 
in order to aſcertain its comparative ſalubrity : and many 
uſeful inquiries and diſcoveries may be made hereafter 
vn mer with rent eaſe, and at very ſmall e- 
peneest 52} 21! 2413s ace ae e eee 54 5 00 


1 
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Bari, Laie min to:try the aings: th der A 
have the Eudiometer, I then only pour out of the phial@ 
the water it contains: I find that, however, after ſome trials” 
Withnitrows dir, the atmoſphers about me it loaded wih 
phlogitticmiaſma: abd fot chat reaſon I al empty the 
— — of the, window: of the room,; in order to have 
6 of air in all r A 992 .* 


Nai an! n! 116 3 


E 


in order to hold the glaſs fonnel z cloſe, to, the 
mouth of the phials ; unleſs they are made 
Vith a ſolid lump at their boftams, as feprep 
ſented in the plate. Ses note (g. 0 . tn 


27. The phial 4 being bil ie With 7 ba 
the falubrity of wha | I am to examine, I put ar 
into us ebe 0! f rhe. veſſel 16 Making it rather 


7 * 50145 "ft 20 1 7 val 


(e) Ther are " vieeries to be ble well o Hat 
up, exactly, any phat iatendedöt to lervo ds a mea ſurelof 
air, of which I muſt give an acc6unt in this place. The 
eaſieſt method to ſucceed: is the ſollowiog bet n g 
funnel. (6g-47).be cemented yader the hole of the helf 
1 in the trough. In this caſe I hold the phial a-blled 
with, WP with ite mouth downwards over. che bole o 
the fynnel : I ghrow the air into the funnel 3: and. when- 
the. phial is filled with air, I take it fdeways,nybbing-5nn- 
mouth along the ſurface of the ſhelf, ſo that the redondant- 
air, adhering, to the mouth. of the; phial, be geg off: and 
put it into thei mouth pf the. Eudiome ter belvaging to oe 
But as the heat of the hand muſt expand the air cout 
in the phial, which of courſe will then contain left air 
than its real meaſure in the temperature of the ſurroand - 
ing water, I handle the phial with a kind, of pliers or 
tangs. of wood; repreſented fig.:222; :tilbthe-wecki enters 
into the proper place of the xeſſel t, her loſecuie t with 
the other hand and, layiang afide then wochen tongs, "I 
make it properly tight. But dfo the pimals have. 7 
kngb at their battome, 25 repreſentod in the plate, 1 

then be enough to handle them by at only: ũnce dhe 
ofthe han e59.098;be communicated info — 


the air in the 3 
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tight, which muſt be done with ſome care; 
for if the phials @ and þ are not tight enough 
td the reſpectiye mouths of the veſſcl. c, 
they will lip gut, when turned downwards, 
and of courſe will be broken : and, if they 
are too right, the veſſel c will be ealily cracked, 
and become unfit for uſe. The better to 
avoid thefe accidents, and to judge of the 

oper degree of tightneſs, let the necks of 
the phials 2 ö, and of the veſſel c, as well as 
the glaſs topple n, be always rubbed with 
tallow, previouſly to every experiment. When 
I have done with the phial a, I take the other 
Phial 5, b, filled with water : by the ſame method 


II I have not the convenience of a trough, prepared 
with a ſhelf, and its fixed funhel, as above mentioned, 
an aſſiſtant holds the funnel under the water in a common 
tub, whilſt I fill up the phial with air: and 1 take care to 
hold the phial in ſuch a maoner that the end of the funnel 
de out of the infide of the phial at the laſt moment, that 
the air may ruſh out after it is totally filled: otberwife 
that part of the pbisl, occupied by the end e of the funnel, 
will not be totally filled with the air, 


Even without any aſſiſtant, but with a bee a per- 
on may hold both the phial and the funtel in 'the left 
Þand, Whilſt he throws the air into it with the other hand; 
21 1 NG myſelf frequently done in experiments of this 
: and when I make-uſe of the wooden/tongs, I add to 
iS hone pieces of wire x x (fig. 21) by means of 
2 kept cloſe to che mouth of the phial. 
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li thiow whe it as nach bu air asto be per- 


fectly filled up with it: and I then replace this 
pblal 6 in the other mouth of the veſſel c (). 


28. I take afterwards the Rome with 
my left bp; pe? it neat the lower part 
— 1 a, 


65 No pains or trouble MT be 1 7 in order to 
obtain, at any time, a nitrous air perfectiy alike in its 
contraQtive power, when mixed with common air. 


D come the peareſ 0 Ibis, 1 iafe a pine D 
(kg. 5 0 thoſe you bave deſcribed in the ſecond. volume 
of your work On different Kinds of Air: to the mouth © 
which i is ground air-tight the crooked tube x z in the ſhape 
of an 8. I fill the half of this goal. with thin braſs wire, 
the thickneſs of which js equal to 25 of an Engliſh inch, 
y cut by a piy-maker' to this length. I fl the three 
quarters of che phial with common water; and the re- 
mainder with ſtrong nitrous acid, which I have always 
taken of the beſt ſort, at the Apothecaty's Hall in Lon- 
don. I put the crooked tobe y z.to the phial: and, as'foon. 
a8 the effetveſcence cauſes the liquor to riſe to the end' zZ of 
the tube, I paſs it under water into the mouth of the bottle 
F (fig. 20,) whichisfilled with water, and inverted with 
its mouth downwards upon the hole. of the ſhelf. x 0; 
- which appears covered with water within e tough, of 
pan, (fig..17), N 


5225 ropreſetits 42 


ugh myſt have for any experiments, on 
F air, It ie made with ftrait boards 2 

5 thick. The infide dimenßönt are 19 inches long, 
134 wide, and 11 deep, Engliſh meaſure, The two end 
boards, c d and f; are 1 into a groove cut in 5 
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d, over the ſurface of the water in the trough, 
to avoid breaking any of the phials, if it chan- 
| ces 


three boards ; this is daubed with thick white painting, 
as a cement, to keep well the water in: and the whole is 
faſtened with nails from the outſide. The ſhelf w a . 
is eight inches wide, and two inches thick. It has three 
holes of three tenths of an inch diameter, with as many ſe- 
parate cavities underneath, ſo as to ſerve like ſo many fun- 
nels. The figure, however, repreſents a glaſs funnel ? ce- 
mented to the middle hole » : which is equally convenient. 
This ſhelf is ſupported by four metallic hooks Y aw x x, 
which may be raiſed or lowered at pleaſure, by the wooden 
wedges there repreſented. 


When the bottle F is entirely filled by the nitrous air, I 
mut it up with its topple æ (fig. 20,) which I paſs under 
the ſurface of the- water, to avoid any communication 
with the external air: and I puſh this bottle under the 
ſhelf, where I let it remain for a quarter of an hour, to 
acquire the ſame temperature of the ſurrounding water: 
and the ſame I always obſerve with the bottle, containing 
that atmoſpherical air which I defire to try, before T on 
It into the phial 5, 


I muſt acknowledge, however, that, notwithſtanding theſe 
precautions, I cannot ſay that all the reſults of my expe- 
riments, even when made upon the ſame atmoſpherical air, 
have as yet agreed ſo exactly as 1 flattered myſelf they 
would, Perhaps there was ſome difference in the ſtrength 
of the treu: air, the denſity of which I thought might 
eaſily be brought to a ſertled ſtandard, to be determined 
by means of a glaſs hydrometer. Perhaps there was ſome 
other little variety in the circumſtances of the experimetits, 
the influence of which I was not aware of. But let it be 
as it may: I "0 willingly leave this problem to be re- 
ſolved 
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ces to fall; and, with my right hand, I turn the 

veſſel c upwards, ſo that the two phials may. 
be downwards, as repreſented fig. 14. By 
this operation the two kinds of air come up to 


. ſolved by abler chemiſts than I can pretend to be; and I 
heartily wiſh they may ſucceed better than I have done: 
for, without being aſſured of getting every where a cer- 
tain Aandard nitrous air, by which the ſame atmoſpherical 
air be equally affected, we cannot draw with certainty any 
general Jecifive concluſions, from Eudiometrical experi- 
ments made in diſtant times or places, * 


1 

Before I leave this ſubje&, I cannot help mentioning 
two ſtriking circumſtances relating to nitrous air. The 
firſt is the great quantity produced by the action of aitrous 
acid on many metals; which may ſtill be carried to a 
greater extent, if helped by bringing the flame of a candle 
to the phial, which contains: the ſolution, when it ſeems 
to be nearly done with. The ſecond is the antiſeptic power 
of nitrous air to preſerve animal matters from corruption. 
A beef · ſtake, almoſt entirely putrid, and with an inſupport- 
able ſtench, being put into a jar of nitront air, in leſs than 
twodays was perfectly reſtored, and veryeatable when dreſſed. 
A pigeon was very well preſerved above fix weeks by the 
ſame treatment; and, when roafted, was found ſo good as 
to be eat without any diſlike. Two other pigeons were kept 
in it fall fix months without corruption ? they were ſtill 
very firm and of a good colour; but the feſh had loft all 
its flavour, and was far from being eatable when dreſſed. 
But the nitraws. air for theſe” @conomical purpoſes, which 
may be of a great reſource at ſea, as well as at home, muſt 
be made out of nitrous acid with iron, or other metal leſs 
 exceptionable than braſs or copper, the ent of which 

e 10 animals. | 
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*, from the phials a ö; and there they mix to- 
gether 1 in the beſt poſſible manner; the par- 
ticles of each having a large room to come 
into contact with each other; ſince the fore- 
moſt ones do not detain thoſe which are be- 
hind, as it happens when this mixture is made 
in a narrow veſſel, This being done, I im- 
mediately dip the Eudiometer in the water 
of the trough (fig. 17, leaving the mouth 
of the inſtrument above its ſurface; ſo that no 
more water may enter into it than whar it h.d 
at firſt. I then obſerve with attention the mo- 
ment when the mixture x (fig. 14,) of the two 
kinds of air comes to its greateſt diminution, 
after which its bulk will begin to increaſe 
again, In order to catch this moment with 
_ certainty, I ſlide down the braſs ring Z of the 
inſtrument, as the ſurface of the water in the 
tube falls. This point of the greateſt dimi- 
nution will be eaſily perceived, by obſerving 
when that inſide ſurface is ſtationary: Which 
will happen in a few minutes, if the nitrous 
air has a proper ſtrength (i. 9 
29. As 


(0 The bulk of the mixed air will decreaſe to a certain 
degree, within a few minutes, according to the ſtrength of 
nitrous air. Afterwards it will begin to expand again : : 
but this it will do to a very ſhort limit, much below its 
former bulk, This is a phenomenon which, I think, 
[ have obſerved the firſt on theſe experiments; hav- 

ing 


© 2/4 


29. As ſoon as the diminution of the twq 
kinds of air appears to be ſtationary, I fill up 
the whole tube of the Eudiometer with water: 
I ſhut it up with the ſtopple n; and incline 
the top of the inſtrument forwards, till the air 
comes from x (fig. 14,) up to the top n of 
the tube. I then Keep the lower part of the 
inſtrument dipped in the water; take off the 
glaſs veſſel c with the two phials 4 b, and riſe 
or lower the tube of the Eudiometer, ſo as to 
ſee the ſurface of the water, in the inſide, even 
with that in the outſide; which I mark by 
ſliding to it the brass ring 2. Otherwiſe. I 
apply the ruler (fig. 11, without! making any 
uſe now of the braſs ring) to the ſide of the 
Eudiomgter, whilſt it! is immerſed in the water 
of the trough: and there I ſee the true di- 
menſion of the remaining bulk of the two 
kinds of air, already diminiſhed; Perhaps the 
beſt method for this obſervation vould be to 
allow time enough that the mixed air may take 
its ſertled bulk: but this requires ſometimes 
twenty-four hours time. I leave, however, 
the choice of theſe two methods to the obſerv- 


ing made a very great number of them with nice Fudio- 

meters, of the bind d Jam now deſcribing. - It certainly 

deſerves the attention of Philoſophers : and, although I 

have communicated it to ſome of my Acquaintance, | none 

have as yet, in my — given 2 * 
ſolution of this : | | 

| er, 
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er, who may uſe both if he pleaſes, provided 
he keeps diſtinctly the reſult of each method 
in his account oß the experiment. 


30. The number marked about the middle 
of this ruler (fig. 1 1, as for inſtance, # * es, 
means that the contents of both phials @ and 
b are equal to ninety-ſix diviſions of the ruler, 
when put into the tube of that Eudiometer : 
that is to ſay, they are equal to a ſolid cylin- 
der, as thick as the inſide of the glaſs tube, 
and whoſe length is ninety- ſix diviſions of the 
ruler, which has been divided into tenths of 


an Engliſh inch. 


31. Now if, for inſtance, this remaining 
bulk of mixed air correſponds to the gth di- 
viſion of the ruler, it ſhews that, out of 96 
parts, only 40 (=96—56) have been loft or 
contracted : and, in this caſe, the wholſome- 
neſs of that air, which I call A, will be 44. 
If another equal quantity of different air, which | 
I ſhall call B, had alſo been tried by the ſame 
Eudiometer, and its reſiduum was equal to 
60 parts of the ſame ruler, the reſpective 
ſalubrity of the air B will then be to that of the 


air 4, as 36 ate to 40. 


2. But if the 4 had been tried by ano- 


* Eudiometer, whoſe proportional. dimenſi- 
3 ons, 


( 3 | 

ons, marked about the middle of its tuler; 
were K * = 108, then the reſpective falu- 
brity of theſe two kinds of air A and B, 
would be in the compound ratio of 5 to 827 

6X96 to 40 * 108 

=> 00 IT —=3456 to 4320 = 54 to 
67, 5 : that is to fay, the v holſomeneſs of the 
4 By be to that of Nn 4, as 54 w 


672 (A). "511; ' | 12 1001 8 


34 Nearly the ſame refs would be found, 
if che ruler (fig. 11,) was applied to che ſide of 
the 


(4) Tt is ſuppoſed that the infide of the tube is of an uni- 
form diameter; but iroften happens, that there are ſome 
varieties in different parts of its whole length. When they 


are not very conſiderable, we may neglect their influence 
in the ayers of theſe Budiomerrical experiments ;' but; 
when the contrary happens, it will be very eaſy to make 
a proper allowance for them in the calculation. It is for 
this reaſon that I have always-ordered*that the contents of 
one fingle phial be marked alſo upon the ſcale of each 
Eudiometer, as well as the . both * 
inſtance ag imithis manner: 1 8 
mA =. | 
| e 
which means, firſt, that the contents of both phials 4. 
and are equal to a cylinder, whoſe diameter is the ſame 
as that of the infide bore of the tube » 4 (fig. 16,) and 
whoſe height is equal to g6 equal divifions of the ruler : 
ſecondly, that the contents of a fingle phial are equal id 
47 diviſions in the upper part of the ſame tube m4 _ 
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the Eudiometer, as ſoon as the incloſed mis 
ture of air came to its utmoſt diminution, as 
mentioned No. 28: becauſe as much water 
muſt fall in the tube d, as corteſponds ts 
the diminution ſuffered by the two mixed airs 
in x. But there are ſom̃e varieties, which ariſt 
from the different preſſure of the column of 
water, which preſſes more or leſs upon the air 
at x (fig. 14, as it is longer or ſhorter: and 
theſe varieties ought not to be overlooked in 
nice experiments: they ate avoided by the 
proceſs already deſcribed, No. 29 ; and may 
otherwiſe be prevented by the method of 
which I will ſpeak at the end of No. 39. 


24. Whenever I have at hahd 4 tall glaſs 
receiver, like that repreſented fig. 14, the 
whole proceſs is then more eaſily performed: 
for in this caſe I dip the Eudiometer; inverted 
as it appears fig. 12, into the water contained 
in the veſſel / $q 7: I then put the two kinds 
of air into the phials @ and þ as above ſaid, No. 
26 and 27 : I turn the inſtrument upright; as 
repreſented fig. 143 atid finiſh the proceſs, as I 
have already deſcribed. 


of courſe, to 49 diviſions (=96—47) of its lower part. 
By this difference it appears that the tube of ſuch Eudio- 


meter is wider in the top than at the bottom, by Ic of the 
whole; 


35. 1 
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33. I muſt, however, warn the operator 
that, unleſs every trial, and even almoſt every 
part of the proceſs, be made in the fame tempe- 
rature ; of, at leaſt, unleſs the varieties ariſ-- 
ing from this cauſe be accounted. for no re- 
liance can be had on the reſult of ſagh expe- 
riments : it being well known, that air 5 

to. increaſe or diminiſh very conſider 
its bulk, by the . 12 
is for this reaſon that I conſtagtiy keep a 
good thermometer K, which, bangs. by the 
wire y x, and is immerſed in the water of the 
glaſs e ee 05,8 the tr b fig. 17, 
whenever I make any of theſe experiments. 
For the fame reaſon I take care to leave the 

Eudiometer and the veſſyls of air, immerſed in 
water time enough, as above mentioned, to get 
the ſame temperature: and 1 make uſe of the 
wooden tongs mentiqned in note 725 whenever 
I handle the phials 4 5 Bed with air, chiefly if 
they have not the ſolid jump |. their bottom, 
as repreſented in the Plate unleſs I feel the 
hear of toy hands 130 Be the fame @ that. * 
che water, in the trough, 1 make uſe of, 


DESCRIPTION OF THE SECOND 
« NEW EUDIOMETER. . 

2 The bediene rr ma 
ne 1 tube c, tuo ot three feet 
F 
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long, and of an uniform diameter: the end c 
is bent forwards ; and the other end ? is wide 
open, as a funnel, unleſs a ſeparate one 1s 
made uſe of : this tube is faſtened, by two 
| loops, to the braſs ſcale cw? Y. There is 
a glaſs phial u, the neck of which is ground 

air- tight to the end ? of the tube; and contains 
only half of the whole inſide capacity of the 

divided tube ct. It has, at the other end c, a 

large round phial a h c, containing three or 
four times the bulk of the phial 1: its neck is 

alſo ground air- tight to the mouth c of the 

tube. The braſs ſcale c is divided into 
128 equal parts: this being a number that can 
be divided to unity in a ſubduplicate ratio 
without fraction, by continual biſections; on 

which account it is one of the numbers the 
late famous Mr. Bird had adopted for his di- 
viding mathematical inſtruments with the ut- 
moſt accuracy. Theſe numbers are ſet out in 

the ſcale from 7 towards c. The contents or 
capacity of the tube till the number 28 is the 
double of the capacity of the phial a. [Beſides 
this there is a tin veſſel „9d fo (fig. 13%), 
which may ſerve as a packing caſe for the 
whole inſtrument, and its neceſſary appen- 
dages; and alſo as à trough, when experi- 
ments are made; it being then filled with wa- 

ter. Both the glaſs tube repreſented ig. 22, 
and the glaſs topple (fig. 15*), belong to 
| this 


1 


this Eudiometer; and both are fitted | in, air- 
tight, to its mouth V. 


THE PROCESS. 


_ Let the inſtrument be immerſed under 
the water 2 z of the tin veſſel fig, 155 and 
let the phial x, filled with water, be Put in the 
inſide ſocket e e d of the tin veſſel. Let it be 
filled with nitrous air, as above directed at the 
end of No. 27: and let this quantity of air be 
thrown into the phial @ þ c (as directed No. 26 
and No. 27), which I fix a little tight to the 
mouth c of the Eudiometer. I afterwards fill 
the ſame phial a with the air I want to try: and, 
raiſing the end e of the inſtrument, I put it into 
its mouth / : when this is done, I ſet the inſtru- 
ment upright, as repreſented fig. 15, hanging it 
on the hook 9 and, as ſoon as this laſt air goes 
up to the phial a h c, I take off the pbial », 
that the diminution of the tv mixed airs may 
be ſupplied from the water, n the tin veſſel : 
which muſt be the caſe, as zþe. 7 Hof the 
Eudiometer is then r * N of the 
Water. 


38. Ithen put to the lower end arts RY 
diometer, the bent tube fg. 2 22, to which is 
ficied the bras "ing K, and „ e with 
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water. It is by obſerving the ſurface of the wa⸗ 
ter in this ſmall tube (which then forms a true 
ſiphon with the tube of the inſtrument) and 
by means of the braſs ring K, that I can diſ- 
tinguiſh the ſtationary ſtate of the diminiſhing 
bulk of the two mixed airs, above mentioned 
at the end of No. 28 : which being perceived, 
I take off the ſmall tube g þ from the Eudio- 
meter, and lay down, for ſome minutes, the 
whole inſtrument, in an horizontal poſition, 
under the water of the tin veſſel : I ſhut up 
the mouth with the glaſs ſtopple m; and, 
reverſing the inſtrument, I hang it up by the 
end J, on the hook w. By this poſition 
the whole diminiſhed air of the veſſel 2 % c goes 
up to the top, where its real bulk is ſhewn by 
the number of the ſtale, facing the inſide ſur- 
face of water. This number being deducted 
from. 128, gives the comparative wholſome- 
neſs of the air already tried,, without any fur- 
ther calculatio ,.... 


39. But this proceſs will be ſtill dies: when 
the laſt diminution of the two mixed kinds of 
air, mentioned No. 29, is only requited in the 
obſervation: becauſe no uſe will be then made 
of the ſyphon (fig, 22). In ſuch a caſe. the in- 
tryment i is left hanging on the hook tw for 48 
hours: ter, which it is laid down under the 


water of the trough (S871 5˙C, in an horrzon- 
tal 
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tal poſition, for 8 or 12 minutes, in ordet to 
acquire the ſame temperature of the water : 
the mouth Vis then ſhut up with the ſtopple m; 
the inſtrument is hung by the end / in a con- 
trary poſition, and the laſt real bulk of the good 
mixed air will be then ſhown by the number 
of the braſs ſcale anſwering to the inſide ſur- 
face of the water, This number being ſub- 
tracted from 128, will give the comparative ſa- 
Jubrity of the air employed in the trial, without 
any further calculation. I need not fay that all 
the circumſtances already mentioned for the bet- 
ter obtaining exact reſults in theſe experiments, 
are to be carefully obſerved, when this ſerond, 
or the third Eudiometers are uſed: but chiefly 
that circumſtance;” mentioned No. 33, ought 
never to be omitted. The thermometer is to 
be kept dipped in the water of the tin veſſel; 
and the Eudiometer muſt be kept there im- 
merſed ſome minutes, as I have ſaid juſt now, 
before it is raiſed for the laſt time, to read off 
the quantity of the total diminution of the mix. 
ed air. As to tlie other circumſtance, menti- 
oned No. 33, it has been rendered unneceſſary 
by laying chis Eudiometer in an horizontal 
poſition before the glaſs ſtopple was put in. 
The ſame method muſt be applied to the third 


new Eudiometer I am going to deſcribe; and 
even the firſt Eudiometer, already deſcribed, 


may be Urated inthe ſame manntr: for if ir be 
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laid down in an horizontal poſition under the 
water in the tub, before it be ſhut up with 
the ſtopple, as directed No. 29, there] will be 
no variation produced by the expanſion of the 


air in the inſide : becauſe the proper quantity of 
water is then ſhut up within the glaſs veſſel e 


of the inſtrument: ſo that raiſing it up, as it is, 
together with the veſſel c, and its phials a 5 (fig. 
14), the weight of the column of water will preſs 
totally upon them, without expanding the in- 
cloſed air, or cauſing any variation beyond the 
trifling one which may proceed from the natu- 
ral elaſticity of the ſides of the glaſs tube and 


veſlels. 


40. I muſt, however, acknowledge that, the 
long way through which the air paſſes, in going 
at firſt to the large phial @ & cꝙ in this ſecond 
Eudiometer, muſt leave ſome doubt whether 
it has not then ſuffered ſome ſenſible change 
in its quality, before it is mixed with. the ni- 
trous air; ſince, as you have obſerved, the 
air that has been long agitated in water, changes 
for the better from its bad qualities: and this 
objection mult be ſtill greater in the uſe of the 
third Eudiometer. It is on this account that I 
have mentioned the firſt Eudiometer, as the 
leaſt exceptionable of all that we. Know till 
the preſent 3 and perhaps the nature of the 

thing is not capable of a} further perfection. 


Indeed 


4 


Indeed that inſtrument, I mean my firſt Eu- 
diometer, has not only the advantage of offer- 
ing a very ſmall way through the water to the, 
two kinds of air, on their going to mix at x in 
the veſſel c (fig. 14), but they are kept ſepa - 
rated till that moment, in the two reſpectiye 
phials a and 5, without any other contact with 
the water, but only in the narrow e of 
the necks of theſe ape th g Why. 5 


INT (sn 


DESCRIPTION OF THE THIRD NEW 
| .. EUDIOMETER. -/ tes 


41. This third Eudiometer is the . — to 
your original one: and, was it not for the con- 
ſideration J have mentioned in the preceding 
number (which, perhaps, will not weigh too 
much with ſome philoſophers) and em other 
circumſtances which are obvious; I ſhould not 
doubt to pronounce this third inſtrument to be 
the beſt of all the three, as L hart advanced in 
my laſt letter to you of the goth of November 
laſt. This, however, 1: gladly ſubmit to your 
ſuperior judgmeinr,”: 9 ee dee NOW) 

| 1512moibud bh: 
42. This third Eichamt st a 
ſttait glafs tube e u (fig 8); oH an uiſorm dia- 
meter, about two or tliree fevt long / win a large 
ball i, and i glaſs ſtopple a fitted r 
8 : 8 2 


1 40) 


the mouth u, which ought to be wide apen, 
as a funnel, unleſs a ſeparate one is made 


uſe of, There is alſo a ſmall ſiphon (fig. 23) 


with a braſs ring x: a ſmall phial z (fig. 
9), the contents of which may be received in 
the third part of the ball 5: and, when put 
into the glaſs tube x 5s, muſt take there no more 
than the half of its length. Laſtly, this in- 
ſtrument has a ruler (fig. 13), which is divided 
and ſtamped like that other already deſcribed 
at the end of No. 24; and a glaſs funnel, which 
is ground to the mouth # of the inſtrument, 
when this is not wide open, as already ſaid. 


THE PROCESS. 


43. The uſe of this Amen is eaſily un- 


derſtood by what I have already ſaid of the two 
preceding ones. 


Firſt, it is filled wich water, and ſet in a 


vertical poſition, with the mouth 2 under the 


furface of the water in a tub, or in a W 
(bg. 17). 


' Secondly, the phial z 65 3 9) is filled, as 
above, with ##troxs air; and thrown into the 


tube by means of the glaſs funnel y (ig. 10), 
which | is ground to the mouth x of the Eudio» 


8 | meter, 
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meter; unleſs it be wide 3 not to be in 
need of any funnel. 


Thirdly, the ſame phial 2 is again filled 


with the air to be tried; and thrown into the 


ſa me, 


Foutthly, the ſiphon (fig. 23) is added im- 
mediately to the mouth n of the Eudiometer, 
under the ſurface of the water; ſome of 
which is to be poured't into it. 


Fifthly, the ſtationary moment of the great- 
eſt diminution of the mixed air at 5, is watched 
by means of the ring x, as mentioned No. 28 


and 38; 


Sixthly, ha that moment arrives, the ſi- 
phon K / (fig. 23) is taken off; the Eudiome- 
ter is laid for ſome minutes under the water, 
in an horizontal poſition, or nearly Jo, but in 
ſuch a manner that no part of the incloſed air 
may get out; the mouth: is ſhut up with the 
glaſs ſtopple m, and the inſtrument is inverted 


with the mouth n upwards, 


Laſtly 7 the ſpace occupied by the reſiduum 
of the diminiſhed air, is meaſured. by applying 
to its fide the divided rulet, or ſcale {fig. 13) 
and the teſult i is eſtimated after the manner al- 
. explained No. 3 and a.. 

. G . 44 
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44. Whenever I want only to know the laſt 
diminution of the mixed air, mentioned No, 
39, the proceſs then becomes eaſier, as no uſe 
is made of the ſiphon (fig. 23). The method 
of conducting the proceſs in ſuch a caſe, be- 
ing reſpectively the ſame 'as that already de- 
ſcribed No. 3, it is unneceſſary to deſcribe it 
here again. The ſame precautions J have ſpo- 
ken of, No. 35 and 39, mult be obſerved when 
this Eudiometer is made uſe of, in order to form 
a true judgment concerning thoſe places, where 
people will be able to live without danger of 
hurting their conſtitutions, by breathing and 
being continually ſurrounded by noxious air; 
which they have not yet been able to diſtin- 
guiſh from the moſt wholſome, except by a 


long and too late experience. 


45. The Eudiometers already deſcribed are 
the fiteſt inſtruments for philoſophical experi- 
ments, on the bulk of air and other fluids, 
when mixed together; and even when mixed 
with ſome ſolid ſubſtances, which can be in- 
troduced into the lower veſſel c of the firſt 
of the three Eudiometers. It will be better, 
however, to have them made purpoſely for 
ſuch objects, with a tube two or three times 
longer than I have indicated above, When- 
ever dephlogiſticated air is to be tried by theſe 
inſtruments, proper care is to be taken to ob- 


ſerve the preciſe point of its full ſaturation, 
* which 
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which 1s that of its greateſt diminution by the 
addition of nitrous air. 


46. In order to make this experiment with 
great accuracy, let a narrow glals tube of an 
uniform diameter (fig. 24), be provided: let 
one of the two phials à or. þ (hg. 16) filled with 
quickfilver, be thrown into it, and the tube 
cut exactly to that ſize, ſo as to contain neither 
more nor leſs. Let its whole length be divided 
into ſome number of equal parts, by which num- 
ber the value marked on the ruler (fig. 11), of 
this Eudiometer, can. be divided without any 
fraction: for inſtance, the number x&K x = 
108, marked in the ruler, means, that the 
contents of the two phials à and 4, of which 
I ſpoke No. 32, are equal to a cylinder of 
108 diviſions long, as thoſe of the ruler: and, 
of courſe, it ſhews that a ſingle phial à or ; 
contains but 54 of theſe parts. In this caſe 
this tube (fig. 24) may be divided either into 
27 parts, each containing two of the ruler 
or into 543 into 108, &c. 


N. B. If the w_ of the tube is not very flat 
in the inſide, it will be more exact to divide 
the weight of the quickſilver in two parts; 
to put one of them into the tube; to mark 
the ſpace occupied by it; to divide the part 
of it, which was empty, into half the number 

G 2 in- 
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intended for this tube, and afterwards to di- 


vide the other half into ſimilar equal parts, as 
the firſt half, carry ing them towards the cloſed 
end. 


47. If the dephlogiſticated air is very pure, 
it will require almoſt double the quantity of 
nitrous air to be completely ſaturated. In or- 
der to do this without exceeding the neceſſary 
quantity, I throw into the tube 24 (fig. 17) 
a ſecond meaſure + or à of nitrous air, after I 
have brought the proceſs to the moment men- 
tioned No. 29: in this caſe the whole volume 
or bulk of the dephlogiſticated and nitrous air 
will be 162 [=108+54 :] I obſerve where the 
ſurface of the inſide water in the tube ſtops, 
and I mark it by the fliding braſs ring z. 1 
then fill up the divided tube (hg. 24) with 
nitrous air: I throw a ſmall quantity into the 
Eudiometer tube d; and, if it becomes of a 
rediſh colour, the incloſed air will diminiſh : 
I then puſh up the ring z, and, by this means, 
I go on throwing in the nitrous air, by little 
and little, till I fee that the whole diminiſhes 
no more; which ſhews me that it is fully ſa- 
' turated. 


48. Let us ſuppoſe, for example, that the 
tube (fig. 24) was divided only into 25 equal 
Parts 3 and that the ſaturation of the dephlo- 

giſticated 
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giſticated air was compleated at the eighth di- | 


viſion of it: this ſhews that 19 parts [27—$ 


=19], equa] to 38 of thoſe marked in the ru- 
ler, have been thrown into the Eudiometer 
that is to ſay, that the whole bulk of both 
kinds of air is equal to 200 [ = 162 + 38] 
meaſures, as thoſe marked by the ruler (fig. 
11,) already explained No. 30. Now if the 
remaining quantity of air within the Eudio- 
metrical tube is only equal to two meaſures or 
numbers of the ruler, it is clear that ſuch de- 
phlogiſticated air is ninety-nine times of an 


200 200 100 


49. It is but three days ago (0) that you 
ſhewed me ſuch a wonderful kind of air, as [ 
have exemplified in the preceding number. 
This air you have produced before my eyes, 
from a ſolution of quichſilver and nitrous acid, 


(1) This additional article to the preſent letter was wrote 
on the 16th of September, 1777 ; although the greateſt 
part of it has been written many months before, and the 
firſt twenty numbers were already printed : but ſome cir- 
cumſtances, the knowledge of which cannot intereſt the 
public, have hindered the publication of the whole till 
this preſent time. f | 
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. made many months before, and then diſtilled 
in a long but narrow glaſs retort, with a ſand- 
heat. This 1s, perhaps, indeed, an extraor- 
dinary phenomenon, and ſeems to bring us a 
little nearer to the door of the ſecret laboratory 
of Nature in the formation of air, 


50. I cannot ſay, but ſo pure a dephlogiſtica- 
ted air may ſtill be produced by this proceſs; 
that its whole bulk may be reduced to nothing 
by a proper combination with nitrous air. If 

ſo, what ſhall we then be able to think of a 
fluid ſubſtance, which is coercible in a glaſs 


veſſel, to which above the double quantity of 


another ſubſtance [ = 2,7], likewiſe coerci- 
ble in a glaſs veſſel, being added ; both theſe 


ſubſtances to appearance wholly vaniſh ! 


51. This phenomenon certainly deſerves the 
attention of philoſophers : and I gladly leave 
to them the examination of it. I muſt only 
add, for their information, that the nitrous 
acid is the thing chiefly concerned in its pro- 
duction : when this admirable ſubſtance acts 
on certain kinds of bodies, as quichſilver in the 


preſent caſe, its ſolution produces that elaſtic, 


but coercible fluid, which we call nitrous air: 
the reſiduum, after a long while, being pro- 


perly urged by fire, gives at laſt the other 


elaſtic, but likewiſe coercible fluid, which we 
| N call 


\ 


\ 


. 


call depblogiſticated air : and the combination 
of both, nearly in the above proportion, pro- 
duces the wonderful phenomenon. I have ſpo- 


ken of. 


52, I ſhall ſay no more on this matter; and 
leave it very willingly to be conſidered and un- 
ravelled by abler philoſophers than I can pre- 
tend to be: and conclude the ſubject of this 
letter by aſſuring you, that 1 ſhall be very 
happy, if the things here treated of Mould 
deſerve your approbation : and ſtill more ſo, 
if they produce the deſired effe& I aim at, 
—the general good of mankind. I am, with 
the utmoſt regard and ſincere friendſhip, 


My dear Sir, _ 
Your moſt obedient and 
Affectionate ſervant, 


| Zoveod Pak, = 7, E. de MAGELLAN, 


